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CLAIM AMENDMENTS 

1. (currently amended) A fiber reinforced composite article comprising a first 
surface, a second surface opposed to and spaced apart from the first surface, and a matrix 
and reinforcing fibers therebetween wherein: 

the article comprises a plurality of discrete regions each extending completely 
through the first and second surfaces and the matrix of the article therebetween ; 

a first region of the plurality of regions of the article during operation use 
subjected to a first temperature and a first stress, and including first fibers having a first 
strength greater than the first stress; and, 

a second region of the plurality of regions of the article during operation use 
subjected to a second temperature less than the first temperature and a second stress 
greater than the first stress, and including second fibers having a second strength greater 
than the second stress. 

2. (original) The article of claim 1 in which: 

the first fibers have a first coefficient of thermal expansion (CTE) at the first 
temperature; and, 

the second fibers have a second CTE at the second temperature greater than the 
first CTE at the first temperature. 

3. (original) The article of claim 2 in which the second strength of the second 
region is greater than the difference between the first stress and the second stress as 
determined by the relationship: 

AiEiOtiTi - A2E2012T2 < S2, in which, respectively for the first region (1) and the 
second region (2): 

A is the area ratio of a region area to a total area of the regions, 

E is the elastic modulus of the fiber reinforced matrix, 

a is the CTE of the fiber reinforced matrix at the operating temperature in 

°F, 
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T is the operating temperature in °F, and 
S is the strength of the second region. 

4. (original) The article of claim 3 in which the first and second fibers are in at 
least one form selected from the group consisting of fabric, weave, braid, and lay-up. 

5. (original) The article of claim 3 in which: 

the first temperature is in the range of about 1600 - 2000° F; and, 
the second temperature is in the range of about 900 - 1300° F. 

6. (original) The article of claim 5 in which the matrix is ceramic based on 
alumina. 

7. (original) The article of claim 5 in which the fibers are included in the range of 
about 20 - 70 volume %. 

8. (original) The article of claim 6 in which the first and second fibers are based 
on alumina. 

9. (original) The article of claim 6 in which the matrix includes silica. 

10. (original) The article of claim 5 in the form of a turbine engine article in 

which: 

the matrix is a ceramic; and, 

the first fibers and the second fibers are high temperature fibers made from at 
least one material selected from the group consisting of alumina, silica, glass, graphite, 
carbon, carbides, tungsten, boron, and their mixtures. 

1 1 . (original) The article of claim 9 in the form of a gas turbine engine exhaust 
flap in which the fibers are included in each region in the range of about 20 - 70 volume 
%. 
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12. (original) The article of claim 4 in the form of a gas turbine engine blading 
component in which the fibers are included in each region in the range of about 20 - 70 
volume %. 

13. (currently amended) A member comprising reinforcing fibers for 
reinforcement of a fiber reinforced composite article, the member comprising a first 
surface, a second surface opposed to and spaced apart from the first surface, and a matrix 
and the reinforcing fibers therebetween wherein: 

the member comprises a plurality of discrete regions each extending completely 
through the first and second surfaces and the matrix of the member therebetween ; 

a first region of the plurality of the member during operation use subjected to a 
first temperature and a first stress, and including first fibers having a first strength greater 
than the first stress; and, 

a second region of the plurality of the member during operation use subjected to a 
second temperature less than the first temperature and a second stress greater than the 
first stress, and including second fibers having a second strength greater than the second 
stress. 

14. (original) The member of claim 13 in which: 

the first fibers have a first coefficient of thermal expansion (CTE) at the first 
temperature; and, 

the second fibers have a second CTE at the second temperature greater than the 
first CTE at the first temperature. 

15. (original) The member of claim 14 in which the second strength of the second 
region of the article is greater than the difference between the first stress and the second 
stress as determined by the relationship: 

AiEidiTi - A2E2012T2 < S2, in which, respectively for the first region (1) and the 
second region (2): 

A is the area ratio of a region area to a total area of the regions, 
E is the elastic modulus of the fiber reinforced matrix, 
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a is the CTE of the fiber reinforced matrix at the operating temperature in 

°F, 

T is the operating temperature in °F, and 
S is the strength of the second region. 

16. (original) The member of claim 14 in at least one form selected from the 
group consisting of fabric, weave, braid, and lay-up. 

17. (original) The member of claim 15 in which: 

the first temperature is in the range of about 1600 - 2000° F; and, 
the second temperature is in the range of about 900 - 1300° F. 

18. (original) The member of claim 17 in which the first and second fibers are 
based on alumina. 

19. (withdrawn) In a method for making a fiber reinforced matrix composite 
article, the steps of: 

selecting the first fibers to have the first strength greater than the first stress; 
selecting the second fibers to have the second strength greater than the second 

stress; 

disposing the first fibers as reinforcing fibers in the matrix in the first region of 
the article; and, 

disposing the second fibers as reinforcing fibers in the matrix in the second region 
of the article. 

20. (withdrawn) The method of claim 19 in which: 

the first fibers have a first coefficient of thermal expansion (CTE) at the first 
temperature; and, 

the second fibers have a second CTE at the second temperature greater than the 
first CTE at the first temperature. 
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21. (withdrawn) The method of claim 20 in which the second strength of the 
second region is greater than the difference between the first stress and the second stress 
and is determined by the relationship: 

AjEicxiTi - A2E2Ct2T 2 < S2, in which, respectively for the first region (1) and the 
second region (2): 

A is the area ratio of a region area to a total area of the region, 

E is the elastic modulus of the fiber reinforced matrix, 

a is the CTE of the fiber reinforced matrix at the operating temperature in 

°F, 

T is the operating temperature in °F, and 
S is the strength of the second region. 

22. (withdrawn) The method of claim 20 in which the first and second fibers are 
provided in at least one form selected from the group consisting of fabric, weave, braid, 
and lay-up for disposing in the first and second regions. 

23. (withdrawn) The method of claim 22 in which the first fibers and the second 
fibers are high temperature fibers are made from at least one material selected from the 
group consisting of alumina, silica, glass, graphite, carbon, carbides, tungsten boron and 
their mixtures. 

24. (withdrawn) The method of claim 22 for making a turbine engine fiber 
reinforced composite article in which: 

the matrix of the composite article is based on alumina; and, 
the first fibers and the second fibers are disposed in the matrix in the range of 
about 20 - 70 volume %. 

25. (withdrawn) The method of claim 24 in which: 

the composite article is a gas turbine engine exhaust flap; 

the first temperature is in the range of about 1600 - 2000° F; 

the second temperature is in the range of about 900 - 1300° F; and, 



13 DV 13683 



7 

the first and second fibers are based on alumina. 

26. (withdrawn) The method of claim 21 in which: 

the composite article is a gas turbine engine blading component; and, 
the first fibers and the second fibers are disposed in the matrix in the range 
of about 20 - 70 volume %. 

27. (withdrawn) In a method for making a member comprising the steps of: 
selecting the first fibers to have the first strength greater than the first stress; 
selecting the second fibers to have the second strength greater than the second 

stress; 

disposing the first fibers as reinforcing fibers in the matrix in the first region of 
the member; and, 

disposing the second fibers as reinforcing fibers in the matrix in the second region 
of the member. 

28. (withdrawn) The method of claim 27 in which: 

the first fibers have a first coefficient of thermal expansion (CTE) at the first 
temperature; and, 

the second fibers have a second CTE at the second temperature greater than the 
first CTE at the first temperature. 

29. (withdrawn) The method of claim 28 in which the second strength of the 
second region is greater than the difference between the first stress and the second stress 
and is determined by the relationship: 

AiEioiiTi - A2E2CI2T2 < S2, in which, respectively for the first region (1) and the 
second region (2): 

A is the area ratio of a region area to a total area of the regions, 

E is the elastic modulus of the fiber reinforced matrix, 

a is the CTE of the fiber reinforced matrix at the operating temperature in 

°F, 
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T is the operating temperature in °F, and 
S is the strength of the second region. 

30. (withdrawn) The method of claim 28 in which the first and second fibers are 
provided in at least one form selected from the group consisting of fabric, weave, braid, 
and lay-up for disposing in the first and second regions. 

31. (withdrawn) The method of claim 30 in which the first fibers and the second 
fibers are high temperature fibers are made from at least one material selected from the 
group consisting of alumina, silica, glass, graphite, carbon, carbides, tungsten boron and 
their mixtures. 

32. (withdrawn) The method of claim 28 for making a member for use as fiber 
reinforcement in a turbine engine fiber reinforced alumina-based matrix composite 
article in which: 

the first temperature is in the range of about 1600 - 2000° F; 
the second temperature is in the range of about 900 - 1300° F; and, 
the first fibers and the second fibers are disposed in the matrix in the range of 
about 20 - 70 volume %. 

33. (withdrawn) The method of claim 32 in which: 

the composite article is a gas turbine engine exhaust flap; and, 
the first and second fibers are based on alumina. 

34. (withdrawn) The method of claim 28 for making a member for use as a fiber 
reinforcement in a fiber reinforced gas turbine engine blading component in which the 
first fibers and the second fibers are disposed in the matrix in the range of about 20 - 70 
volume %. 

35. (previously presented) The article of claim 1 in which: 
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the first region comprises a first stack of first fiber woven fabric shapes, the first 
stack extending completely through the first region, the first woven fabric shapes 
comprising a first combination of reinforcing fibers; and, 

the second region comprises a second stack of second fiber woven fabric shapes, 
the second stack extending completely through the second region, the second woven 
fabric shapes comprising a second combination of reinforcing fibers having a coefficient 
of thermal expansion (CTE) during operation of the article different from the first 
combination. 

36. (previously presented) The article of claim 35 in which the first combination 
of reinforcing fibers of the first woven fabric shape for the first stack and the second 
combination of reinforcing fibers of the second woven fabric shape for the second stack 
each are included in a pattern repeated in a fabric member, a plurality of the fabric 
members disposed in a composite article stack that maintains the same relative position 
of the pattern completely through the composite article stack to provide the first and 
second regions. 

37. (previously presented) The member of claim 13 in which: 

the first region comprises a first stack of first fiber woven fabric shapes, the first 
stack extending completely through the first region, the first woven fabric shapes 
comprising a first combination of reinforcing fibers; and, 

the second region comprises a second stack of second fiber woven fabric shapes, 
the second stack extending completely through the second region, the second woven 
fabric shapes comprising a second combination of reinforcing fibers having a coefficient 
of thermal expansion (CTE) during operation of the article different from the first 
combination. 

38. (previously presented) The member of claim 37 in which the first combination 
of reinforcing fibers of the first woven fabric shape for the first stack and the second 
combination of reinforcing fibers of the second woven fabric shape for the second stack 
each are included in a pattern in a fabric member, a plurality of the fabric members 
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disposed in a composite article stack that maintains the same relative position of the 
pattern completely through the composite article stack to provide the first and second 
regions. 



